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ñîñòàâë åò 0,4-0,5 îò ðàçìåðà ôðàêöèè
íàïîëíèòåë . Íà ïîâåðõíîñòü íàïîëíèòåë 
çàëèâàþò ðàñïëàâ. Â óñëîâè õ âàêóóìà
îñóùåñòâë åòñ  ïðîïèòêà íàïîëíèòåë  ðàñïëàâîì.
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îáðàáîòêîé óäàë þò ó÷àñòîê, çàïîëíåííûé
ìåëêîäèñïåðñíûì íàïîëíèòåëåì. Îñòàëüíîé
íàïîëíèòåëü óäàë þò ðàñòâîðåíèåì â âîäå.
Îáåñïå÷èâàåòñ  ðàâíîìåðíîå ðàñïðåäåëåíèå ïîð
â îòëèâêå.
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(54) POROUS CASTING PRODUCTION PROCESS
(57) Abstract: 
FIELD: foundry, possibly process for making
porous castings.
SUBSTANCE: filler with fraction size
0.64 -0.32 mm is heated in furnace and it is
poured into heated chill mold whose bottom is
communicated with vacuum source. Finely dispersed
filler with fraction size 0.32 - 0.16 is poured
on layer of first filler. Fraction size of finely
dispersed filler consists 0.4 - 0.5 of fraction
size of first filler. Then melt is cast on
surface of filler. At evacuated condition filler
is impregnated with melt. After solidification of
casting, portion filled with finely dispersed
filler is removed by means of mechanical working.
Remaining filler is removed by dissolving it in water.
EFFECT: uniform pore distribution in casting.
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Èçîáðåòåíèå îòíîñèòñ  ê ëèòåéíîìó ïðîèçâîäñòâó è ìîæåò áûòü èñïîëüçîâàíî ïðè
ïîëó÷åíèè ïîðèñòûõ îòëèâîê.
Òåõíîëîãè  ïîëó÷åíè  ïîðèñòûõ îòëèâîê ïðåäóñìàòðèâàåò çàëèâêó ðàñïëàâà â çàñûïêó
ïðåäâàðèòåëüíî ïîäîãðåòîãî íàïîëíèòåë  ïîä âíåøíèì äàâëåíèåì [Ïàòåíò ßïîíèè ¹60-
184651, êë. Ñ 22 Ñ 1/08, 1985]. Â óñëîâè õ âûñîêîãî óãëà ñìà÷èâàíè  ðàñïëàâîì
íàïîëíèòåë  äë  ïðîïèòêè íåîáõîäèìî ïðèëîæèòü âíåøíåå äàâëåíèå, ÷òî îáåñïå÷èâàåòñ 
â îñíîâíîì âàêóóìèðîâàíèåì çàñûïêè. Ðàñïëàâ íà÷èíàåò äâèæåíèå â êàïèëë ðíûõ çàçîðàõ
íàïîëíèòåë  ïðè ñîâñåì íåçíà÷èòåëüíîì ðàçðåæåíèè. Äàâëåíèå ãàçà ïðè âàêóóìèðîâàíèè
â çàñûïêå áûñòðî ïàäàåò è ðàñïëàâ çàõâàòûâàåò âîçäóõ ïîä ðàçëè÷íûì äàâëåíèåì, ÷òî
ïðèâîäèò ê ðàçíîïëîòíîñòè ïîðèñòûõ îòëèâîê.
Èçîòðîïíîñòü  âë åòñ  íåîáõîäèìûì ýêñïëóàòàöèîííûì ñâîéñòâîì ïîðèñòîãî ëèòü .
Ó÷àñòêè îòëèâêè, íå îòâå÷àþùèå ïðèí òûì ïîòðåáèòåëåì êðèòåðè ì èçîòðîïíîñòè, â
ïðîöåññå ìåõàíè÷åñêîé îáðàáîòêè óäàë þòñ . Ïîýòîìó îäíîé èç îñíîâíûõ ïðîáëåì ïðè
ïîëó÷åíèè ïîðèñòûõ îòëèâîê  âë åòñ  ñíèæåíèå ðàçíîïëîòíîñòè. Â ÷àñòíîñòè,
ïðåäëàãàåòñ  ðåãóëèðîâàòü ðàçìåð ïîð ðàçìåðîì ÷àñòèö ïîðîîáðàçóþùåãî íàïîëíèòåë  è
ñòåïåíüþ èõ óïëîòíåíè  [Ïàòåíò Ðîññèè ¹2200074 Ñ1, êë. Â 22 D 25/00, 2001]. Ýòîò
ñïîñîá ïîçâîë åò ïîëó÷èòü ïîðèñòûå îòëèâêè ñ ðàçíîïëîòíîñòüþ, íå ïðåâûøàþùåé 2%.
Ðàâíîìåðíîãî ðàñïðåäåëåíè  ïîð ìîæíî äîáèòüñ , èñïîëüçó  óïëîòíåíèå íàïîëíèòåë 
âèáðàöèåé [Ïàòåíò Ðîññèè ¹2200074 Ñ1, êë. Â 22 D 25/00, 2001]. Ýòîò ñïîñîá èìååò
ñóùåñòâåííûå íåäîñòàòêè. Ïðè óïëîòíåíèè íàïîëíèòåë  ïðîïàäàåò âîçìîæíîñòü
ðåãóëèðîâàíè  ìèíèìàëüíîãî ðàçìåðà ïîð äàâëåíèåì âàêóóìèðîâàíè  [Å.Ë.Ôóðìàí,
À.Á.Ôèíêåëüøòåéí, À.Í.Çëûãîñòåâ. Îïðåäåëåíèå äàâëåíè  ãàçà íà ôðîíòå äâèæåíè 
ðàñïëàâà. // Ðàñïëàâû. 1998. ¹2. Ñ.36-40]. Òàêæå òðåáóåòñ  ïðèìåíåíèå îáîðóäîâàíè 
äë  óïëîòíåíè  âèáðàöèåé (âèáðîñòîë).
Ïîýòîìó â êà÷åñòâå ïðîòîòèïà âûáðàí Ïàòåíò ßïîíèè ¹60-184651, êë. Ñ 22 Ñ 1/08,
1985. Îäíàêî òåõíîëîãè , ïðåäëîæåííà  â ïðîòîòèïå, äàåò ðàçíîïëîòíîñòü íå ìåíåå 5%, â
ðåçóëüòàòå çíà÷èòåëüíà  ÷àñòü çàãîòîâêè â ïðîöåññå ìåõàíè÷åñêîé îáðàáîòêè óäàë åòñ .
Ïðåäëàãàåìîå òåõíè÷åñêîå ðåøåíèå ïîçâîë åò îñóùåñòâë òü ïðîïèòêó âàêóóìíûì
âñàñûâàíèåì áåç óïëîòíåíè  íàïîëíèòåë , ïðè÷åì ðàçíîïëîòíîñòü ïîðèñòîé îòëèâêè íå
ïðåâûñèò 2%.
Ïðåäëàãàåìûé ñïîñîá ïîëó÷åíè  ïîðèñòûõ îòëèâîê, âêëþ÷àþùèé ïðîïèòêó âàêóóìíûì
âñàñûâàíèåì ïðåäâàðèòåëüíî ïîäîãðåòîãî íàïîëíèòåë  ðàñïëàâîì â ëèòåéíîé ôîðìå ñ
ïîñëåäóþùåé ýêñòðàêöèåé íàïîëíèòåë , îòëè÷àåòñ  îò ïðîòîòèïà òåì, ÷òî ïîâåðõ ñëî 
íàïîëíèòåë  íàñûïàþò ñëîé ìåëêîäèñïåðñíîãî íàïîëíèòåë . Ðàçìåð ÷àñòèö
ìåëêîäèñïåðñíîãî íàïîëíèòåë  äîëæåí áûòü êàê ìîæíî ìåíüøå äë  ñîçäàíè  áîëüøåãî
ñîïðîòèâëåíè  òå÷åíèþ ðàñïëàâà, íî íå ìåíåå êàïèëë ðíûõ çàçîðîâ íàïîëíèòåë  äë 
ïðåäîòâðàùåíè  âûìûâàíè  ðàñïëàâîì â íàïîëíèòåëü. Ïî ìîäåëè Êîçåíè äë  ñâîáîäíîé
çàñûïêè âåëè÷èíà êàïèëë ðíûõ çàçîðîâ ñîñòàâë åò ( -1) îò ôðàêöèè íàïîëíèòåë , ò.å.
ïðèìåðíî 0,41. Ñëåäîâàòåëüíî, ðåêîìåíäóåìûé ðàçìåð ôðàêöèè ìåëêîäèñïåðñíîãî
íàïîëíèòåë  0,4-0,5 îò íàïîëíèòåë . Ðàñïëàâ çàëèâàåòñ  íà ïîâåðõíîñòü
ìåëêîäèñïåðñíîãî íàïîëíèòåë . Ïðè âàêóóìèðîâàíèè çàñûïêè ïðîïèòêà íà÷èíàåòñ  òîãäà,
êîãäà äàâëåíèå íà ãðàíèöå ìåëêîäèñïåðñíûé íàïîëíèòåëü-ðàñïëàâ äîñòèãíåò
êàïèëë ðíîãî, ò.å. ñóùåñòâåííî ïðåâûñèò êàïèëë ðíîå äàâëåíèå äë  íàïîëíèòåë . Âî
âðåì  òå÷åíè  ðàñïëàâà ïðè áîëüøåì ñîïðîòèâëåíèè â ìåëêîäèñïåðñíîì íàïîëíèòåëå
äàâëåíèå â íàïîëíèòåëå ñòàáèëèçèðóåòñ  íà óðîâíå äàâëåíè  âàêóóì-ðåñèâåðà. Áëàãîäàð 
ñòàáèëüíîñòè äàâëåíè  â çàñûïêå ïðè ïðîïèòêå ðàçíîïëîòíîñòü íå ïðåâûñèò 2%. Ïîñëå
çàòâåðäåâàíè  îòëèâêè â ïðîöåññå ìåõàíè÷åñêîé îáðàáîòêè ó÷àñòîê, çàïîëíåííûé
ìåëêîäèñïåðñíûì íàïîëíèòåëåì, óäàë åòñ .
Ïîðèñòóþ îòëèâêó ïîëó÷àþò ñëåäóþùèì îáðàçîì.
Â êà÷åñòâå íàïîëíèòåë  äë  ïîëó÷åíè  ïîðèñòîé îòëèâêè èñïîëüçóåòñ  NaCl.
Íàïîëíèòåëü çàñûïàþò â 2 ïîääîíà, ìåëêîäèñïåðñíûé îòäåëüíî. Ðàçìåð ôðàêöèè
íàïîëíèòåë  ñîñòàâë åò 0,64-0,32 ìì, ìåëêîäèñïåðñíîãî íàïîëíèòåë  0,32-0,16 ìì.
Ïîääîíû óñòàíàâëèâàþò â êàìåðíóþ ïå÷ü, ãäå íàãðåâàþò äî òåìïåðàòóðû 450°Ñ. Ïîñëå
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ïåðåìåøèâàíè  íàïîëíèòåë  òåìïåðàòóðó â ïå÷è äîâîä ò äî 620°Ñ.
Òàêæå â êàìåðíîé ïå÷è ïðîãðåâàþò êîêèëü äî òåìïåðàòóðû 450°Ñ. Äîííà  ÷àñòü êîêèë 
ñîåäèíåíà ñ âàêóóì-ðåñèâåðîì ÷åðåç âåíòèë öèîííûå êàíàëû è âàêóóì-êàìåðó. Çàòåì
íàãðåòûé íàïîëíèòåëü çàñûïàþò â êîêèëü öèëèíäðè÷åñêîé ôîðìû ïîñëîéíî. Ñíà÷àëà â
ôîðìó çàñûïàåòñ  íàïîëíèòåëü, âûñîòà ñëî  êîòîðîãî ñîîòâåòñòâóåò ÷èñòîâîé âûñîòå
îòëèâêè. Ïîâåðõ çàñûïàåòñ  ìåëêîäèñïåðñíûé íàïîëíèòåëü ñëîåì âûñîòîé 11-15 ìì.
Íà ïîâåðõíîñòü íàïîëíèòåë  çàëèâàåòñ  àëþìèíèåâûé ñïëàâ, ñîäåðæàùèé 7% êðåìíè ,
ïðè òåìïåðàòóðå 750°Ñ. Çàòåì îòêðûâàþò ãàçîâûé êðàí, ñîåäèí þùèé âàêóóì-êàìåðó è
âàêóóì-ðåñèâåð. Áëàãîäàð  âîçíèêøåìó â êàïèëë ðíûõ çàçîðàõ ðàçðåæåíèþ ðàñïëàâ
çàïîëí åò ôîðìó ñ íàïîëíèòåëåì. Ïîñëå çàòâåðäåâàíè  îòëèâêè îñóùåñòâë þò
ìåõàíè÷åñêóþ îáðàáîòêó, óäàë   ïðèáûëü, ó÷àñòîê îòëèâêè, ñîäåðæàùèé ìåëêîäèñïåðñíûé
íàïîëíèòåëü è ëèòåéíûå óêëîíû. Çàòåì íàïîëíèòåëü óäàë åòñ  ðàñòâîðåíèåì â âîäå.
Êîíòðîëü ðàçíîïëîòíîñòè ïðîâîäèëñ  ðàçðåçàíèåì îòëèâêè íà ðàâíûå ÷àñòè ñ
ïîñëåäóþùèì âçâåøèâàíèåì. Â ðåçóëüòàòå íå âû âëåíî ñëó÷àåâ ðàçíîïëîòíîñòè áîëåå
2%.
Äàííûì ñïîñîáîì èçãîòàâëèâàþòñ  ïîðèñòûå îòëèâêè â ÇÀÎ ÍÏÎ Ñïåöñïëàâîâ ñ 2001
ã.
Ôîðìóëà èçîáðåòåíè 
Ñïîñîá ïîëó÷åíè  ïîðèñòûõ îòëèâîê, âêëþ÷àþùèé ïðåäâàðèòåëüíûé íàãðåâ
íàïîëíèòåë , ïðîïèòêó åãî ðàñïëàâîì â ëèòåéíîé ôîðìå âàêóóìíûì âñàñûâàíèåì,
îòëè÷àþùèéñ  òåì, ÷òî ïåðåä ïðîïèòêîé ïîâåðõ ñëî  íàïîëíèòåë  íàíîñ ò ñëîé
ìåëêîäèñïåðñíîãî íàïîëíèòåë  ñ ðàçìåðîì ôðàêöèè, ñîñòàâë þùåé 0,4-0,5 îò ðàçìåðà
ôðàêöèè íàïîëíèòåë .
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